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Description 

FIELD OF THE INVENTION 

s [0001] This invention is in the area of electronics and is more particularly related to motor control for disk drives. 
BACKGROUND OF THE INVENTION 

[0002] In the past three decades, disk drives have become a standard feature in computer systems. One of the key 
10 factors in their popularity has been the availability of smaller disk drives to fit within first minicomputers, then micro- 
computers, and now notebook computers. One component of the rotating magnetic storage device that has developed 
during this period is the spindle motor. 

[0003] The spindle motor rotates the magnetic media and is at the heart of rotating magnetic storage. The first spindle 
motors were induction motors powered off of ac line power. These motors provided plenty of torque to start and spin 
15 the disks and provided a stable rotation rate. However, as markets for computers grew internationally the different line 
voltages (100V, 110V, and 220V) and frequencies (50 Hz and 60 Hz) in various countries proved a logistical problem. 
Furthermore, the complications of running the ac line voltage to an internal component of the computer encourages 
the development of DC voltage powered disk drives. 

[0004] All DC motors require commutation (switching from energizing one set of motor coils to the next) as the motor 
20 rotates. The classical way in which this is handled is for the motor to have a commutation ring and brushes. The 
commutation ring is located on the rotor and the brushes are located on the stator. As the rotor turns, the conductive 
brushes make contact with different conductive regions on the commutation ring, energizing the conductive regions 
on the commutation ring, energizing the proper coil in the rotor to keep the motor spinning in the desired direction. A 
disadvantage with this DC solution Is that the brushes exhibit wear over time. Further, as the brush switches from one 
25 coil to another on the commutation ring, there is an arc as the transition is made. The wear processes and the electrical 
noise make the DC brush motor unsuitable for disk applications. 

[0005] Another solution for rotating disks is the brushless DC motor. In this case something other than brushes 
provide the information on when to switch between coils on the motor. One type of brushless DC motor utilizes Hall 
effect devices which sense a magnetic field. By placing pemianent magnets on the rotor, the rotational position of the 

30 rotor can be determined and the appropriate coil of the motor energized. These motors, however, need a controller/ 
driver to process the output of the Hall effect devices. As disk drives have continued to decease in size and cost, the 
prohibited size and cost of the Hall effect devices has driven the need for a different solution for spindle motors. 
[0006] Yet another solution for driving disk drives is the Hall-less DC brushless motor also called the back-EMF 
commutated brushless motor. This motor uses the concept that it is possible to deduce the location of the rotor of a 

35 brushless DC motor by monitoring the back-EMF voltage the motor generates. Every coil generates back-EMF as the 
motor spins. The back-EMF may be determined easily by measuring the voltage across a nondriven coil. The back-EMF 
voltage is directly proportional to the rotation rate of the motor. Therefore, at start-up time and at low rotation rates 
there is no back-EMF voltage with which to deduce commutation information. The problem with how to start the 
back-EMF commutated brushless motor has been addressed in several ways: one is to not address the problem and 

40 blindly energize coils in a particular order until rotation rate is sufficient to provide enough back-EMF to locate the 
rotational position of the rotor. This method suffers because frequently the rotor will be in a position at startup such 
that the torque generated will be the incorrect polarity and the disk will spin backwards. The back rotation is only for a 
short time and the motor will quickly get in synchronization and the disk will spin fonvard. However the back rotation 
is undesirable because the amount of wear between the recording head and the disk is in a direction for which the two 

45 were not designed. Furthermore, having the disk move in the opposite direction may dislodge particulates that have 
collected near the head-disk contact. These loose particulates may cause data errors and therefore pose a reliability 
problem. A second type solution is detailed in U.S. Patent No. 4,876,491 entitled "Method and Apparatus for Brushless 
DC Motor Speed Control" by Squires et al. and U.S. Patent No. 5. 11 7.1 65 entitled "Closed-Loop Control of a Brushless 
DC Motor From Standstill to Medium Speed" by Cassat et al. Both these techniques make use of the fact that the 

50 inductance of a magnetic system is a function of the magnetic field through the system. Looking at FIG.1 , when the 
magnetic field through a piece of material is low the slope of the B/H curve (the inductance) is high. At higher magnetic 
field biases the slope of the B/H curve is flatter and the resulting inductance lower. By driving pulses into the phases 
of a back-EMF bmshless DC motor and measuring the amplitudes of the resulting signals on the motor coils, it is 
possible to deduce the rotor position of the motor. However, this solution requires special apparatus for the generation 

55 of the pulses or small sinusoidal currents. Also, special hardware is required to measure the smaller than normal 
running motor amplitude of the resulting signals and a sequencer to supervise the process. This method applies enough 
current to get a reading, but not enough cunrent to move the motor. The rotor position is sensed as a difference between 
these readings which will be small. 
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[0007] The limitations in the current art generated the need for a start-up commutation method for a back-EMF DC 
brushless motor without back rotation. Therefore, it is an object of the present invention to provide an apparatus and 
method for starting up a back-EMF commutated brushless without the need for additional special motor drive apparatus. 
Other objects and advantages of the invention will become apparent to those of ordinary skill in the art having reference 
5 to the following specification together with the drawings herein. 

SUMMARY OF THE PRESENT INVENTION 

[0008] The present invention provides a method of driving a motor comprising the steps of: identifying a rest position 
10 of one or more storage medium providing at least two storage medium sides having a different magnetised pattern 
stored on a landing zone of each storage medium sides; mapping the different magnetised data pattern on each landing 
zone when the or each storage medium is disposed in said rest position to a motor drive sequence; and driving the 
motor with the motor drive sequence mapped to the landing zone, wherein the motor drive sequence drives the motor 
without back rotation at motor start-up. 
15 [0009] The portion of each storage medium that stops under a data reading apparatus may be read using a read 
head. Preferably a multi-bit code represents the rest position of each of a plurality of storage medium, data being 
placed on a landing zone of each storage medium. The disks may be an-anged in the form found in a multi-platter disk 
drive. 

[001 0] Preferably a standard back-EMF drive methodology is used once each magnetic storage medium Is spinning 

20 at a rate fast enough to cause sufficient back-EMF. 

[001 1] The present invention further provides a disk drive that comprises: one or more storage media for providing 
at least two storage medium sides; heads operable to read and write data onto the storage medium sides; a landing 
zone disposed on each storage medium side where the heads come to rest when the or each storage medium is not 
rotating, each said landing zone anranged for storing different patterns of data; circuitry for decoding said different 

25 patterns of data read by said heads from each landing zone and for producing a motor drive sequence signal; and a 
motor for driving the or each storage medium In response to said motor drive sequence signal such that said storage 
medium Is driven without back rotation. 

[0012] Each storage medium may be magnetic storage media onto which a pattern of data is written that comprises 
a first group of regions that are magnetised and a second group of regions that are unmagnetised. The pattern of data 
30 located in the landing zones preferably forms a gray code thereby eliminating a potential race condition. 

[0013] The disk drive of the present invention preferably comprises an Inductive read type head. Additionally, the 
motor is preferably a back-EMF commutated brushless motor. 

BRIEF DESCRIPTION OF THE PREFERRED EMBODIMENTS 

35 

[001 4] The following detailed description of certain preferred and exemplary embodiments invention will disclose the 
features and aspects of the present Invention, by way of example only, and with reference to the figures of the accom- 
panying drawings in which: 

40 FIG. 1 is a graph illustrating a hysteresis loop 1 0 having a magnetic flux density (B) on a vertical axis and a magnetic 

field intensity (H) on a horizontal axis; 

FIG.2 is a magnetization diagram illustrating a disk surface 20 and a magnetization pattern 23 in a landing zone 22; 
FIG.2a Is a magnetization diagram illustrating a disk surface 30 and a magnetization pattern 33 in a landing zone 32; 
FIG.2b Is a magnetization diagram illustrating a disk surface 40 and a magnetization pattern 43 In a landing zone 42; 
45 FIG.3 is a chart illustrating the relationship between the magnetization patterns 23, 33 and 43 of FIGs. 2, 2a, and 

2b and the coil drive combination associated with each magnetization pattern. 

FI6.4 is a magnetization diagram Illustrating a disk surface 50 and a magnetization pattern 53 in a landing zone 52. 
FIG.4a is a magnetization diagram illustrating a disk surface 60 and a magnetization pattern 63 in a landing zone 62. 
FIG.5 is a chart illustrating the relationship between the magnetization patterns 53, and 63 of FIGs. 4 and 4a and 
so the coil drive combination associated with each magnetization pattern. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0015] FIG.1 Is a graph illustrating a hysteresis loop 10 having magnetic flux density (B) on a vertical axis and mag- 
55 netic field intensity (H) on a horizontal axis which are well known by those skilled in the art. Hysteresis loop 10 is used 
to Illustrate the relationship between magnetic field intensity (H) and inductance. The inverse relationship between 
magnetic field intensity (H) and inductance is utilized in the preferred embodiment of the invention. 
[0016] FIG.2 is a magnetization diagram illustrating a disk surface 20 having a landing zone 22. A magnetization 
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pattern indicated by daric area 23 exists on landing zone 22 which is unique to disic surface 20. The remaining area of 
landing zone 22 is not magnetized. The magnetization pattem 23 provides a single bit of data that aids the identification 
of the "rest position" of disk surface 20. 

[0017] FI6.2a is a magnetization diagram illustrating a disk surface 30 having a landing zone 32. A magnetization 
5 pattem indicated by dark area 33 exists on landing zone 32 which is unique to disk surface 30. The remaining area of 
landing zone 42 is not magnetized. The magnetization pattem 33 provides a single bit of data that aids the identification 
of the "rest position*' of disk surface 30. 

[0018] FIG.2b Is a magnetization diagram illustrating a disk surface 40 having a landing zone 42. A magnetization 
pattem indicated by dark area 43 exists on landing zone 42 which is unique to disk surface 40. The remaining area of 
10 landing zone 42 is not magnetized. The magnetization pattem 43 provides a single bit of data that aids the identification 
of the "rest position" of disk surface 40. 

[0019] FIG.3 is a chart illustrating the relationship between the magnetization pattems 23, 33 and 43 (which form a 
three bit digital word) on the disk surfaces of FlGs. 2, 2a and 2b and the coil drive combination associated with each 
magnetization pattern. The coil drive combinations associated with each magnetization pattern (23, 33 and 43) drive 
15 the disk(s) without any initial back rotation. While any pattern may be used, a gray code pattern is used for reduced 
errors by eliminating any potential race condition (a gray code is a pattem where only one bit changes at a time). FIG. 
3 illustrates the relationship between the magnetization pattems 23, 33 and 43 and the coil drive combination for driving 
a spindle motor in a bipolar mode, thereby allowing for each phase of the motor to be either driven positively, negatively, 
or not at all. 

20 [0020] FIG.4 is a magnetization diagram illustrating a disk surface 50 having a landing zone 52. A magnetization 
pattem indicated by dark area 53 exists on landing zone 52 which is unique to disk surface 50. The remaining area of 
landing zone 52 is not magnetized. The magnetization pattern 53 provides a single bit of data that aids the identification 
of the "rest position" of disk surface 50. 

[0021] FIG.4a is a magnetization diagram Illustrating a disk surface 60 having a landing zone 62. A magnetization 
25 pattem indicated by dark area 63 exists on landing zone 62 which is unique to disk surface 60. The remaining area of 
landing zone 62 is not magnetized. The magnetization pattern 63 provides a single bit of data that aids the identification 
of the "rest position" of disk sur^ce 60. 

[0022] FIG.5 is a chart illustrating the relationship between the magnetization patterns 53 and 63 (which fonn a two 
bit digital word) on disk surfaces 50 and 60 and the coil drive combination associated with each possible magnetization 

30 pattem. FIG.5 illustrates the relationship between the magnetization pattems 53 and 63 and the coil drive combination 
for driving a spindle motor in a unipolar mode. While any pattem may be used, a gray code pattem is used for reduced 
errors. Consequently, each phase of the spindle motor may either be driven or not driven as opposed to driving a motor 
in a bipolar fashion which allows each phase to be driven either positively, negatively, or not at all. 
[0023] The following is a functional description of the preferred embodiment of the invention. At rest, a head (not 

35 shown) does not read data on disk surface 20 the same way data is read while disk 20 is moving. While moving, a 
magnetized portion passing underneath the head (having a coll) induces a voltage in the head due to Farada/s law. 
The voltage is read by a head pre-amplifier, amplified and used as data. However, when disk 20 is at rest no voltage 
in the head is induced. Furthermore, at rest, the head comes to rest in a landing zone (for example, landing zone 22) 
which typically holds no data. With this invention a pattem of data is advantageously placed in landing zone 22 and, 

40 at start-up, any type of alternating current signal (for example, a triangular wave signal) is sent to the head and a 
voltage response is read by the head pre-amplifier. Various means of creating and sending an alternating current to 
the head exist. This invention is not limited to any one means, but rather encompasses all means of creating and 
sending an altemating current to the head. One example of creating an altemating current includes using an oscillator 
circuit. The nature of the voltage response from the sinusoidal current indicates the impedance seen by the head at 

45 the disk at a location in landing zone 22 according to Ohm's law: 

Z = V/1. 

50 [0024] The voltage response is read by read circuitry. Although read circuitry is one example of reading the voltage 
response this invention is not limited to this one means, but rather encompasses ail means of reading the voltage 
response at the head. 

[0025] Since a complex impedance has two components in this system (Z = R + jwL). an impedance reading provides 
an indication of the inductance at the head. Using the inductance-magnetic field intensity relationship of FiG.1 the 
55 Impedance (and therefore the inductance) provides an indication of whether that particular portion of landing zone 22 
is magnetized. The relationship of FIG.1 is better understood by the following relationships: 
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1.$cH*dl:=l 


(Stoke's Theorem), 


2. Hoc 1 


(from 1 with a fixed geometry), 


3. V = L(di/dt), 




4.0ocB*A 


(where A is the cross-sectional area), 


5. V = n*d4>/dt, 




6. Vocn*A{dB/dt) 


(combining 4 and 5), 


7.Locn*A(dB/di) 


(combining 3 and 6), 


8.LocdB/dH 


(combining 2 and 7). 



[0026] Therefore if a higher impedance (and therefore a higher inductance) is seen at the head, that portion of landing 
zone 22 is not magnetized. If a lower impedance (and therefore a lower inductance) is seen at the head, that portion 
of landing zone 22 is magnetized. Therefore, at rest, one may read a portion of landing zone 22 to determine whether 
data exists at that location. This differs substantially from prior art solutions in that the invention reads data at rest 
instead of motor phase current and voltages. 

[0027] Using the above described methodology one may determine the resting position of the disic and use that 
Information to indicate the phase to start the spindle motor drive thereby circumventing the problems and limitations 
of prior art start-up solutions described In the background. 

[0028] Motors, and in this particular embodiment spindle motors, may be driven in either a unipolar mode or a bipolar 
mode. In a unipolar mode only one coil of the motor is energized at a time. In the case of a bipolar mode two coils of 
the motor are energized at a time. When driving a spindle motor in a bipolar fashion one has the choice to drive two 
of three coils either positively or negatively This creates six different driving conditions for the motor. If three coils exist 
2S (labelled A, B and C) and each coil may be driven positively or negatively, the combinations that may exist are listed 
in FIG.3. In order to obtain six different drive combinations at least three bits of binary data must be obtained to encode 
the six drive combinations. Since reading the data at rest described above produces a single binary bit of data, three 
recording surfaces are required. Since a single disk normally has data recorded upon both sides, two disks must exist 
to get the three required recording surfaces needed. Therefore to drive the spindle motor in a bipolar mode the disk 
drive must contain at least two disks. 

[0029] The three recording surfaces may be encoded in the manner shown in FIG.2, FIG.2a and FIG.2b. Although 
this particular encoding pattern was used in the preferred embodiment, it should be understood that other encoding 
patterns may also be used and would fall within the scope of this invention. When the disk drive is at rest,. each head 
on each recording surface (surface 20, surface 30 and surface 40) comes to rest in their respective landing zones. 
35 When it is time to drive the spindle motor again each head reads the impedance (and therefore the inductance) at the 
head and detennines whether data exists or not. Note that in the preferred embodiment the phrase "the existence of 
data" represents a high binary value (a "1") while the phrase "existence of no data" represents a low binary value (a 
"0"). Each head therefore produces a single bit of data that contributes to form the three bit word used to encode as 
shown In FIG.3 and each of the six encoding combinations are mapped to a two coil drive combination as shown in 
FIG.3. A "+" sign after the coil designation (A, B or C) indicates that the coll should be positively energized while a "-" 
sign following the coil designation indicates that the coil should be negatively energized. After the disk has reached a 
sufficient rotation rate to produce substantial back-emf, the spindle motor control is dictated by the measured back- 
emf produced. 

[0030] In some circumstances, one wishes to drive the spindle motor in a unipolar fashion. This novel start-up method 
^ is effective with either unipolar or bipolar drive methodologies as Illustrated In FIG.4, 4a and 5. In one exemplary 
unipolar drive method the centertap of a "Y" wound spindle motor is energized in a first polarity (either positive or 
negative) and the coil drive pins are energized sequentially in the opposite polarity. 

[0031] Therefore, since only one of the three coils are energized at a time, only three drive choices exist (either 
energize A, B or C, see FIG.5). Since only three drive choices exist, only two bits of binary data are needed. Therefore 
^ a spindle motor may be driven in a unipolar fashion using data from only two surfaces and a single-disk disk drive may 
be utilized. The novel method of driving a spindle motor at disk start-up applies to both unipolar and bipolar drive 
methodologies. 



5^ Claims 



1 . A method of driving a motor comprising: 
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identifying a rest position of one or more storage medium providing at least two storage medium sides (20; 
30;40) having a different magnetised data pattern (23;33;43) stored on a landing zone (22;32;42) of each 
storage medium sides (20:30;40); 

mapping the different magnetised data pattern (23;33;43) on each landing zone (22;32;42) when the or each 
5 storage medium is disposed in said rest position to a motor drive sequence; and 

driving the motor with the motor drive sequence mapped to the landing zone (22;32;42), wherein the motor 
drive sequence drives the motor without back rotation at motor start-up. 

2. The method as claimed in claim 1 , wherein the step of identifying said rest position of the or each storage medium 
10 comprises reading a portion of the or each storage medium that stops under a data reading apparatus. 

3. The method as claimed in claim 2, wherein the step of identifying said rest position of the or each storage medium 
comprises producing a multi-bit code that represents the rest position each of a plurality of storage medium. 

15 4. The method as claimed in any preceding claim, wherein the step of identifying said rest position of the or each 
storage medium comprises reading a portion of the or each storage medium comprised in a multi-platter disk drive. 

5. The method as claimed in any preceding claim further comprising the step of: 

20 switching to a standard back-EMF drive methodology once the or each magnetic storage medium is spinning 

at a rate fast enough to cause sufftcient back-EMF. 

6. The method as claimed in any preceding claim further comprising the steps of: 
25 placing data on a landing zone of the or each storage medium. 

7. A disk drive comprising: 

one or more storage medium for providing at least two storage medium sides (20;30;40); 
30 heads operable to read and write data onto the storage medium sides (20;30;40); 

a landing zone (22;32;42) disposed on each storage medium side (20;30;40) where the heads come to rest 
when the or each storage medium is not rotating, each said landing zone (22;32;42) arranged for storing 
different pattems of data (23;33;43); 

circuitry for decoding said different pattems of data (23;33;43) read by said heads from each landing zone 
35 (22;32;42) and for producing a motor drive sequence signal and 

a motor for driving the or each storage medium in response to said motor drive sequence signal such that said 
storage medium is driven without back rotation. 

8. The disk drive as claimed in claim 7, wherein the or each storage medium comprises magnetic storage media. 

40 

9. The disk drive as claimed in claim 7 or claim 8, wherein said pattern of data comprises a first group of regions that 
are magnetised and a second group of regions that are unmagnetised. 

10. The disk drive as claimed in claim 7, claim 8 or claim 9, wherein the pattern of data located in the landing zones 
45 forms a gray code thereby eliminating a potential race condition. 

11. The disk drive as claimed in any of claims 7 to 10, wherein the heads comprise inductive read type heads. 

12. The disk drive as claimed in any of claims 7 to 1 0, wherein the motor comprises a back-EMF commutated brushless 
50 motor. 



PatentansprQche 

55 1. Verfahren zum Ansteuern eines Motors, bei dem 

eine Ruheposltion wenigstens eines Speichermediums identifiziert wird, das wenigstens zwei Spelcherme- 
dium-Seiten (20; 30; 40) aufweist, die unterschiedlich magnetlslerte Datenmuster (23; 33; 43) besitzen, die in einer 
Landezone (22; 32; 42) jeder der Speichermedium-Seiten (20; 30; 40) gespeichert sind; 



EP 0 732 696 B1 



die verschiedenen magnetisierten Datenmuster (23; 33; 43) in jeder Landezone (22; 32; 42) dann, wenn das 
Oder jedes Speichermedium in der Ruheposition angeordnet ist, in eine l^otoransteuerungsfolge abgebildet war- 
den; und 

der Motor mit der l\^otoransteuerungsfolge angesteuert wird, die in die Landezone (22; 32; 42) abgebildet 
worden ist, wobei die i\^otoransteuerungsfblge den Motor beim Motorstart ohne RQclcwdrtsdrehung ansteuert. 

2. Vertehren nach Anspmch 1 . bei dem be! dem Schritt, bei dem die Ruheposition des oder jedes Speichermediums 
identifiziert wird, ein Abschnitt des oder jedes Speichermediums gelesen wird, der unter einer Dateniesevorrichtung 
anhdit. 

3. Verfahren nach Anspruch 2, bei dem bei dem Schritt, bei dem die Ruheposition des oder jedes Speichermediums 
Identifiziert wird. ein Mehrbit-Code erzeugt wird, der die Ruheposition jedes von mehreren Speichermedien repra- 
sentiert. 

is 4. Verfahren nach einem vorhergehenden Anspruch, bei dem bei dem Schritt, bei dem die Ruheposition des oder 
jedes Speichemnediums identifiziert wird, ein Abschnitt des oder jedes Speichermediums gelesen wird. das in 
einem mehrseitigen Laufwerk enthalten ist. 



10 



20 



5. Verbhren nach einem vorhergehenden Anspruch, bei dem ferner: 

zu einer Standard-RQckw§rts-EMK-Ansteuerungsmethode geschaltet wird, sobald sich das oder jedes ma- 
gnetische Speichermedium mit einer Geschwindigkeit dreht. die hoch genug ist, um eine ausreichende RQck- 
wdrts-EMK hervorzurufen. 

25 6. Ver^hren nach einem vorhergehenden Anspruch, bei dem ferner: 

Daten in einer Landezone des oder jedes Speichemnediums angeordnet werden. 

7. Laufwerk, das umfaiit: 

30 

ein Oder mehrere Speichemiedien, die wenigstens zwei Speichermedium-Seiten (20; 30; 40) aufweisen; 

Kdpfe, die so betreibbar sind, daH sie Daten in den Speichermedium-Seiten (20; 30; 40) lesen und in sie 
schreiben; 

35 

eine Landezone (22; 32; 42), die auf jeder Speichermedium-Seite (20; 30; 40) angeordnet ist, wobei die Kopfe 
zur Ruhe kommen, wenn sich das oder jedes Speichermedium nicht dreht, wobei jede Landezone (22; 32; 
42) so beschaffen ist, 6aQ» sie unterschiedliche Datenmuster (23; 33; 43) spelchert; 

40 eine Schaltungsanordnung, die die verschiedenen Datenmuster (23; 33; 43), die von den K6pfen aus jeder 

Landezone (22; 32; 42) gelesen werden, decodiert und ein Motoransteuerungsfolgensignal erzeugt; und 

einen Motor, der das oder jedes Speichermedium in Reaktion auf das Motoransteuerungsfolgensignal in der 
Weise antreibt, dali das Speichermedium ohne Ruckwartsdrehung angetrieben wird. 
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8. Laufwerk nach Anspruch 7, bei dem das oder jedes Speichemnedium magnetische Speichemiedien umfal^t. 

9. Laufwerk nach Anspruch 7 oder Anspruch 8, bei dem das Datenmuster eine erste Gruppe von Bereichen, die 
magnetisiert sind, und eine zweite Gruppe von Bereichen, die nicht magnetisiert sind, umfal^t. 

10. Laufwerk nach Anspruch 7, Anspruch 8 oder Anspruch 9, bei dem sich das Datenmuster, das sich in den Lande- 
zonen befindet, einen Gray-Code bildet, wodurch eine potentielle Oberiaufbedingung beseitigt wird. 

11. Laufwerk nach einem der AnsprUche 7 bis 10, bei dem die Kopfe induktiv lesende Kdpfe umfassen. 

1 2. Laufwerk nach einem der AnsprQche 7 bis 1 0. bei dem der Motor einen bOrstenlosen Motor mit RQckwdrts-EMK-Um- 
schaltung umfaftt. 
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Revendications 

1 . Proc^d^ de pilotage d'un moteur comprenant : 

5 I'identification d*une position de repos d*un ou plusieurs supports de stockage fournissant au moins deux c6t6s 

de support de stockage (20 ; 30 ; 40) ayant un schema de donn^es magn^tis^ different (23 ; 33 ; 43) stocks 
sur une zone de reception (22 ; 32 ; 42) de cheque cdt6 du support de stockage (20 ; 30 ; 40) ; 
rapplication du sch6ma de donn6es magn6tis6 different (23 ; 33 ; 43) sur chaque zone de reception (22 ; 32 ; 
42) quand le ou chaque support de stockage est dans ladite position de repos, d une sequence de pilotage 

10 de moteur ; et 

le pilotage du moteur avec la sequence de pilotage du moteur appliqu6e ^ la zone de reception (22 ; 32 ; 42), 
dans lequel la sequence de pilotage du moteur piiote le moteur sans rotation arridre au d^man-age du moteur. 

2. Proc6d6 selon la revendication 1 , dans lequel I'^tape d*identification de ladite position de repos du ou de chaque 
15 support de stockage comprend la lecture d'une partie du ou de chaque support de stockage qui s'an-dte sous un 

appareil de lecture de donn6es. 

3. Proc6d6 selon la revendication 2, dans lequel T^tape d'Identification de ladite position de repos du ou de chaque 
support de stockage comprend la production d'un code multi-bit qui reprdsente la position de repos de chaque 

20 support d'une plurality de supports de stockage. 

4. Proc^d^ selon Tune quelconque des revendications pr6c6dentes, dans lequel I'^tape d'Identification de ladite po- 
sition de repos du ou de chaque support de stockage comprend la lecture d'une partie du ou de chaque support 
de stockage compris dans une unit6 de disque d plusieurs plateaux. 

25 

5. Proc^dd selon Tune quelconque des revendications prdc^dentes comprenant en outre I'^tape de : 

commutation vers une m^thodoiogie de pilotage d force contre 6lectromotrice classique une fois que le ou 
que chaque support de stockage magn^tique toume d une vitesse suffisante pour provoquer une force contre- 
30 §lectromotrice suffisante. 

6. Proc6d6 selon I'une quelconque des revendications pr6c6dentes comprenant en outre I'^tape de: 

placement de donn6es sur une zone de reception du ou de chaque support de stockage. 

35 

7. Unit6 de disque comprenant : 

un ou plusieurs supports de stockage pour foumir au moins deux cdt6s de support de stockage (20 ; 30 ; 40) ; 

des tStes utilisables pour lire et Scrire des donnSes sur les cdt^s de support de stockage (20 ; 30 ; 40) ; 
40 une zone de rdception (22 ; 32 ; 42) dlspos§e sur chaque c6t§ de support de stockage (20 ; 30 ; 40) ou les 

tetes viennent reposer quand le ou chaque support de stockage n'est pas en rotation, chacune desdites zones 

de reception (22 ; 32 ; 42) 6tant agenc6e pour stocker diffSrents sch6mas de donnees (23 ; 33; 43) ; 

des circuits pour decoder lesdits diff^rents schdmas de donn§es (23 ; 33; 43) lus par lesdites tetes d partir de 

chaque zone de reception (22 ; 32; 42) et pour produire un signal de sequence de pilotage de moteur et 
45 un moteur pour piloter le ou chaque support de stockage en r^ponse audit signal de sequence de pilotage de 

moteur de telle sorte que ledit support de stockage est entraTn6 sans rotation arri^re. 

8. Units de disque selon la revendication 7, dans laquelle le ou chaque support de stockage comprend des supports 
de stockage magn6tiques. 

50 

9. Unltd de disque selon la revendication 7 ou la revendication 8, dans laquelle ledit schema de donnSes comprend 
un premier groupe de regions qui sont magndtisdes et un second groupe de regions qui sent d6magn6tistes. 

10. Units de disque selon la revendication 7, la revendication 8 ou la revendication 9, dans laquelle le schema de 
55 donnSes situS dans les zones de reception fomie un code gray Sliminant ainsi tout Stat d'emballement potentiel. 

11. Units de disque selon I'une quelconque des revendications 7 d 10, dans laquelle les tStes comprennent des tStes 
du type d lecture inductive. 
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12. Unite de disque selon Tune quelconque des revendications 7 d 10, dans laquelle le moteur comprend un moteur 
sans balai commute par force contre-^lectromotrice. 
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